The role of arginine residues in the function of D-glyceraldehyde-3-phosphate dehydrogenase.
Inactivation of apo-glyceraldehyde-3-phosphate dehydrogenase from rat skeletal muscle in the presence of butanedione is the result of modification of one arginyl residue per subunit of the tetrameric enzyme molecule. The loss of activity follows pseudo-first-order kinetics. NAD+ increases the apparent first-order rate constant of inactivation. The effect of NAD+ on the enzyme inactivation is cooperative (Hill coefficient = 2.3--3.2). Glyceraldehyde 3-phosphate protected the holoenzyme against inactivation, decreasing the rate constant of the reaction. At saturating concentrations of substrate the protection was complete. The Hill plot demonstrates that the effect is cooperative. This suggests that subunit interactions in the tetrameric holoenzyme molecule may affect the reactivity of the essential arginyl residues. In contrast, glyceraldehyde 3-phosphate had no effect on the rate of inactivation of the apoenzyme in the presence of butanedione. 100 mM inorganic phosphate protected both the apoenzyme and holoenzyme against inactivation. The involvement of the microenvironment of the arginyl residues in the functionally important conformational changes of the enzyme is discussed.